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ABSTRACT : 

PURPOSE: To enable saving of energy, by actuating a heat 
pump type cooling 

heating device so as to supply a defficiency in heating 
capacity only when 

temperature lower than an adjustable set air-conditioning 
temperature is 

detected by an air temperature sensor through a temperature 
control means. 

CONSTITUTION: An electromagnetic valve 11 for feeding 
cooling water for an 

engine to a hot water heater 3 is opened by a control 
circuit 60 when a cooling 
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water temperature Tw is higher than a set air-conditioning 
temperature 

T<SB>0</SB>, a magnet clutch 62 of a compressor 1 is turned 
OFF by a control 

circuit 61 when a blow-off temperature T<SB>3</SB> is 
higher than the 

T<SB>0</SB>. When the Tw is lower than a necessary cooling 
water temperature 

Tw<SB>0</SB> and the heating capacity of the hot water 
heater 3 is 

insufficient, since a condition of T<SB>3</SB>∼ T$0 is 
not satisfied, the 

clutch 62 is turned ON by the control circuit 61 to start a 
heat pump cycle. 

This enables operation of a heat pump cycle consuming 
energy for driving of the 

compressor 1 to be restricted to a minimum. 
COPYRIGHT: (C) 1986, JPO&Japio 



04/14/2003, 



EAST Version: 



1.03 .0002 



Japanese Unexamined Patent Application, 
First Publication No. Sho 61-94811 



First Publication Date; May 13, 1986 



Application No* : 



Sho 59-217081 



Filing Date: 



October 16, 1984 



Applicant : 



Nihon Denso K.K. 



Inventors : 



Noriyoshi Miyajima et al. 



SPECIFICATION 



1* Title of the Invention 

Heat Piimp Type Cooling and Heating Apparatus for Vehicle 

2. Claims 

1) A heat pump type cooling and heating apparatus for a vehicle 
which is of a type used with a hot water heater type heating apparatus 
with cooling water for an engine as a hea l sourcti and uLiliziny t hg" 
engine cooling water as a heat source at during a heating cycle, 
characterized by comprising: 

a cool and hot air generating duct containing, in order, between 
an inlet port^ for indoor and outdoor air and an outlet port for hot 
air^ a first heat exchanger for said heat pump type cooling and heating 
apparatus, a second heat exchanger for said hot water heater type 
heating apparatus, control means for heat exchange ability of the 
second heat exchanger^ and an air blowing fan; an air temperature 
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sensor for detecting the temperature of air which is blown out of 
said hot air outlet port; and a circuit for comparing said outlet 
air temperature detected by the sensor and the set air conditioning 
temperature and controlling an operation of a compressor for driving 
said heat piamp< 

2 ) The heat pump type cooling and heating apparatus for the vehicle 
according to claijn l, characterized in that said set air conditioning 
temperature is adjusted via a variable resistor attached to an operation 
lever for displacement of the control means for said second heat 
exchanger . 

3. Detailed Description of the Invention 
[Technical Field of the Invention] 

The present invention relates to a heat pump type cooling and 
heating apparatus for a vehicle, which is used in combination with 
a hot water heater type heating apparatus that uses engine cooling 
water as a heat source. 
[Prior Art] 

A conventional hot water type hea^ter for an automobile v;hich uses 
cooling hot water of an engine as a heat source has several problems 
in the aspect of heating performance. The first one is that it takes 
much time for cooling water inside a radiator to increase in temperature 
after the engine is started when outside air temperature is low, that 
is, the heater lacks a rapid heating ability. The second one is that 
in the case of a diesel engine vehicle or a recent high-speed gasoline 
engine vehicle, IL is difficult to raise the temperature of the engine 
cooling water to be sufficiently high to supply heating energy. Such 
a lack in heating ability becomes a. seriou-s "proh"^ '^vn.^.. ^f:.-nf>cJ,^ 11}^ Jsi.^ 



a cold climate area. As a count ermeasure, it has been considered to 
adopt a heat pump type cooling and heating apparatus of a method of 
working a refrigerating cycle of a vehicle indoor cooling device in 
the reverse direction to be operated as a heat pump to take in heat 
from outside air. Although this apparatus is useful as an effective 
means for enhancing a so-called immediate heating performance, it 
is desired that the outside temperature be 0°c or higher to obtain 
a satisfactory sense of warmth, and this cannot be a heater which 
makes up for the lack in ability of the hot water heater in a cold 
climate area* 

Consequently, the inventors proposed a new heat pump type cooling 
and heating apparatus with heating ability itself being enhanced in 
addition to immediate heating performance* 

Figure 7 shows a cooling and heating cycle diagram of the 
above-described apparatus, and is a cooling and heating cycle which 
is provided with a heat exchanger 4 using cooling water (hot water) 
of an engine A as a heat absorption source at the time of heating 
and having a heating decompression device 10 at an upstream side in 
a refrigerating device constituted by a refrigerant compressor 1, 
a vehicle outdoor heat exchanger 5, a cooling decompression device 
8, a vehicle indoor heat exchanger 2, a receiver 9 and a refrigerant 
conduit line a which connects the above-de scried components as shown 
in the drawing, and the cooling and heating cycle, which is further 
provided with a four-way valve 17, an electromagnetic valve 13 that 
is an opening and closing device for stopping supply of a refrigerant 
to the heat exchanger 4 at the time of cooling operation, a check 
valve 14 for preventing supply of the refrigerant to the vehicle outdoor 
heat exchanger 5 at the time of a heating operation, a check valve 
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15 for preventing the refrigerant from flowing into the vehicle indoor 
heat exchanger 2 without going through the cooling decompression device 
8 (without going through the receiver 9) at the time of cooling operation, 
and a check valve 16 for preventing the refrigerant passing through 
the heat exchanger 4 at the time of the heating operation from flowing 
into the four-way valve 17, in the aforementioned refrigerant conduit 
line a to reverse the flow of the refrigerant discharged from the 
compressor 1 at the time of cooling operation and from that at the 
time of the heating operation . An operation of the cooling and heating 
cycle will be explained next. 

<1> At the time of a cooling operation 

The four-way valve 17 is connected to the refrigerant conduit 
line a as shown by the solid line in Figure 1, and the refrigerant 
flows in the direction of the solid line arrow. The refrigerant, which 
is compressed in the refrigerant compressor 1 and is discharged 
therefrom, is guided by the four-way valve 17 and enters the vehicle 
outdoor heat exchanger 5 working as an air cooling type refrigerant 
condenser at the time of cooling, where the refrigerant is condensed. 
The condensed refrigerant is stopped by the check valve 15 after passing 
through the check valve 14, and flows into the receiver 9. The 
refrigerant is divided into a gas refrigerant ?5nd aJ.iqiiid r&l2:igs?"^nt 
in the receiver 9, and only the liquid refrigerant is discharged from 
the receiver 9. Since the electromagnetic valve 13 is closed, the 
discharged liquid refrigerant is adiabatically expanded in the cooling 
decompression device 8 to be a low temperature refrigerant, then enters 
the vehicle indoor heat exchanger 2 being a refrigerant evaporator, 
where the low temperature refrigerant absorbs heat and is evaporated, 
then passes through the four-way valve 17, passes through the check 
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valve 16 and is taken into the refrigerant compressor 1 again. The 
inside of the cabin is cooled by repeating the above-described cycle. 
The temperature of the heat exchanger 4 at this time is higher than 
the temperature of the refrigerant flowing into the compressor 1 and 
the pressure is also high^ and therefore the refrigerant inside the 
heat exchanger 4 flows out to the compressor 1 through the refrigerant 
conduit line a at the downstream, and only the gas refrigerant remains 
inside the heat exchanger 4* 

<2> At the time of heating operation 

The four^way valve 17 connects to the refrigerant conduit line 
a as shown by the broken line in Figure 7, and the refrigerant flows 
in the direction of the broken line arrow. The refrigerant compressed 
in the refrigerant compressor 1 and discharged is guided by the four-way 
valve 17, enters the vehicle indoor heat exchanger 2 which works as 
the air cooling type refrigerant condenser at the time of heating, 
heats the air inside the cabin, and the refrigerant is condensed* 
The condensed refrigerant is stoppedby the check valve 14 after passing 
through the check valve 15, and flows into the receiver 9 (the cooling 
decompression device 8 at this time is generally constructed to be 
closed) , The liquid refrigerant discharged from the receiver 9 is 
decompressed in the heating decompression device 10 and enters the 
heat exchanger 4 since the electromagnetic valve 13 is opened. Here, 
the refrigerant absorbs heat of the hot water in a cooling water tank 
4a that receives cooling water (hot water) from the engine A via a 
circulating pipe b and is evaporated, and it is then taken into the 
refrigerant compressor 1 again^ where it is compressed and reaches 
a high temperature, then it is discharged to the four-way valve 17, 



and by repeating the above-described cycle, the inside of the cabin 
is heated, 

[Problems to be Solved by the Invention] 

In order to reduce consumption as much as possible of driving 
energy which is the disadvantage of the heat pump type cooling and 
heating apparatus superior in heating performance with a method of 
utilizing engine cooling hot water as described above as a heat source, 
the present invention uses this apparatus in combination with a 
conventional hot water heater type heating apparatus, and has as its 
object to provide an improved heat pump type cooling and heating 
apparatus for a vehicle capable uf automatically working the former 
apparatus only when the heating ability of the latter becomes 
insufficient. 

[Means for Solving the Problems] 

In order to attain the above-described object, a heat pump type 
cooling and heating apparatus for a vehicle of the present invention 
is a heat pump type cooling and heating apparatus which is of a type 
used with a hot water heater type heating apparatus with cooling water 
for an engine as a heat source and utilizing the engine cooling water 
as aheat source during a heating cycle, andadopts construction provided 
with a cool and hot air generating duct containing, in order, between 
an inlet port for indoor and outdoor air and an outlet port for hot 
air, a first heat exchanger for the aforesaid heat puccap type cooling 
and heating apparatus, a second heat exchanger for the aforesaid hot 
water heater type heating apparatus, control means for heat exchange 
ability of the second heat exchanger, and an air blowing fan; an air 
temperature sensor for detecting air temperature which is blown out 
of the aforesaid hot air outlet port; and a circuit for comparing 
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the aforesaid outlet air temperature detected by the sensor and the 
set air conditioning temperature and controlling an operation of a 
compressor for driving the aforesaid heat pump. 

[Operation] 

The heat pump type cooling and heating apparatus for the vehicle 
of the present invention including the above-described construction 
operates the heat-pump type cooling and heating apparatus to compensate 
for the insufficient heating ability of the aforementioned hot water 
heater type heating apparatus only when the air temperature sensor 
provided at the hot air outlet port of^he apparatus detects a 
temperature lower than the set air conditioning temperature adjustable 
via the temperature control means at the time of heating operation. 
Starting and stopping of the heat pump is performed through the control 
circuit for operating the heat pioir^ driving compressor based on the 
results determined by the comparison circuit of the above-described 
both temperatures, which is incorporated in the control amplifier 
of the apparatus. 
[Embodiments] 

The heat pump type cooling and heating apparatus for a vehicle 
of the present invention will be explained below based on embodiments 
shown in the attached drawings. 

Figure 1 is an operation cycle diagram of the apparatus, and each 
component constructing the cycle and the arrangement situation thereof 
are basically completely the same as those shown in the aforementioned 
Figure 7 , but differs in the point that a second heat exchanger 3 
for a hot water heat cycle is interposed between cooling water 
circulating pipes b and c connecting a water jacket of an engine A 
and a heat exchanger 4 in such a manner as to be in parallel with 
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the heat exchanger 4, and in the point in which an electromagnetic 
valve 11 for interrupting supply of hot water to the heat exchanger 
3 is provided at an upstream side of this second heat exchanger 3. 
It is preferable to provide a valve 12 for interrupting inflow of 
the engine cooling water at an upstream side of the heat exchanger 
4. The other reference numerals in this drawing are the same as those 
shown in the aforementioned Figure 7. Reference nvimerals 18 and 19 
denote heat sensing barrels. 

Figure 2 is an operation circuit diagram of the apparatus including 
a schematic sectional side view of a cool and hot air generating duct 
of the apparatus of the present invention^ and reference numeral 50 
denotes a hot air generating duct, reference numeral 51 denotes a 
vehicle inside and outside air inlet port, reference numeral 52 denotes 
a hot air outlet port, reference numeral 53 denotes an air blower, 
reference numeral 2 denotes a first heat exchanger for heat pump cycle, 
reference numeral 3 denotes a hot water heater as a second heat exchanger 
for hot water heat cycle, reference numeral 54 denotes an air passage 
for bypassing the second heat exchanger 3, reference numeral 55 denotes 
an air mix damper as control means for heat exchange ability of the 
second heat exchanger 3, which selectively seals either an upstream 
side of the second heat exchanger 3 or the b^'pass air passage 54. 
or can selectively adopt an intermediate state of both of these states/ 
and as the control means in place of the damper 55, a remote operation 
valve, which is interposed in this flow passage for adjusting the 
hot water inflow amount to the second heat exchanger 3, m.ay be used* 
Reference numeral 56 denotes an air temperature sensor for the hot 
air outlet port 52. 
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Reference numerals b and c are circulating pipes to supply engine 
cooling hot water to the radiator 4 as a third heat exchanger, and 
an electromagnetic valve 11 and a valve 12 are interposed in a first 
half of the pipe . Reference numeral 59 denotes an engine cooling water 
temperature sensor, reference numeral 60 denotes an open and close 
control circuit for the electromagnetic valve 11, reference numeral 
61 denotes an on-off control circuit for a magnetic clutch 62 for 
interrupting an engine rotational force to a compressor 1. 

Next, an explanation is given of an operation of the 
above-described apparatus in the case of the maximum heating state 
in which the air mix damper 55 completely seals the bypass air passage 
54 inside the hot air generating duct 50. 

If it is assumed that the engine cooling water temperature Tw 
is sufficiently high now, outlet port temperature T3 of the hot air 
generating duct 50 which is detected by the hot air outlet port 52 
can be made to reach desired set air conditioning temperature To only 
with use of the hot water heater 3. If the engine cooling water 
temperature necessary to obtain the outlet air temperature at the 
temperature To is assumed to be Two, the relational expression of 
T3 To <|) (Two - Tl) + Tl holds with temperature effectiveness of 
the hot water heater 3 being ^ and air temperature introduced into 
the duct 50 being Tl, and therefore Two = !/<}> (To - Tl) + Tl = To + 
(1 - (j>) (To - Tl)/(j) holds, and it is known that the necessary cooling 
water temperature Two has to be higher than To by AT [= (1 - 4)) (To 
- Tl)/4) > 0] . For example, when the conditions of <)> = 0,7, Tl = - 
20°C, and To = 50°C are set, Two = 80^C, and AT - 30^C. 

The electromagnetic valve 11 for interrupting supply of the engine 
cooling hot water to the hot water heater 3 is opened when Tw > To, 
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and closed when Tw < To by the open and close control circuit 60. The 
magnet clutch 62 for interrupting drive of the compressor 1 is set 
to perform on-operation when T3 < To, and to be turned off when T3 

> To by the on^-off control circuit 61. The set air conditioning 
temperature To can be freely changed by the operation of the adjusting 
lever as will be described later. Thus, if Tw ^ Two, the relation 
of the valve opening condition of the electromagnetic valve 11, Tw 
>To, holds naturally, and therefore the hot water heat cycle is operated 
Since the outlet air temperature T3 is under the condition of T3 > 
To even if the outside air at the temperature Tl is passed into the 
hot water heater 3 without being heated by the heat pump heat exchanger 
2, the magnet clutch 62 does not perform on-operation/ and the heat 
pump cycle never works - 

Next, when Tw < Two holds, that is, when the heating ability of 
the hot water heater is insufficient, when the outside air at the 
outside temperature Tl flows into the hot water heater 3 as it is 
at the same temperature, the condition of T3 > To is not satisfied, 
and therefore the open and close control circuit 60 makes the magnet 
clutch 62 perform on-operation to start the heat pump cycle- In this 
case, as long as Tw is not very low, or is, for example, about 30*C 
or lower, it is possible to keep the condition of T3 > To only with 
the heat pump cycle, but as long as the state of Tw > To is kept, 
the electromagnetic valve 11 is opened, and the hot water heat cycle 
also functions. The reason ox this is that under the state of Two 

> Tw > To, T3 can reach To even if the air temperature T2 of the downstream 
side of the heat pump heat exchanger 2 is T'o which is lower than 
To, and from the relationship of To = <1) (Tw - T'o) + T'o, for example, 
when To = 50^C, and (|) = 0.7, if Tw = 65^0 {> To, < Two), T'o = IS'^C 
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is sufficient. As Tw is closer to Two, T'omaybe a lower temperature, 
and if T2 > T'o, the state of T3 > To occurs and the on-off control 
circuit 61 turns off the magnet clutch 62, which results in the heat 
pump being on-off controlled so that the condition of T2 = T'o is 
satisfied, accordingly so that T3 = To, that is, the air temperature 
of the air outlet port 52 is equal to the set air conditioning temperature, 
thus making it possible to limit the operation of the heat pump cycle 
which consumes driving energy of the compressor 1 at the minimuin 
necessary amount* 

However, when the engine cooling water temperature Tw is further 
lowered to be lower than the set air conditioning temperature To, 
the electromagnetic valve 11 is closed based on the instruction from 
the open and close control circuit 60, which can eliminate the 
disadvantage that when the air to be heated passes the hot water heater 
3/ the heat is absorbed by the hot water heater 3 on the contrary - 
In ract, some unreatiuiicible he&t traiisfer based on the hccit capacity 
of the hot water heater 3 itself is performed for a while when this 
electromagnetic valve is operated. 

The reason why the valve 12 is provided at a midpoint of the hot 
water pipe connecting the heat exchanger 4 and the hot water heater 
3 for the hot water heat cycle is that since the hot v/ater inflow 
amount to the first heat exchanger 2 is increased and the temperature 

efficiency cj) is enhanced by closing the valve 12 when the heat pump 
cycle is off. Two is sufficient at a comparatively low value/ and 
the effect of availability of the heat pump cycle being reduced by 
that amount is aimed for and therefore, it is not always necessary 
to be provided - 
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Next/ explanation proceeds to the case in which the position of 
the air mix damper 55 for adjusting the outlet air temperature is 
set at the positions other than the maximum heating (MAX HOT) . As 
for air absorbed from the inside and outside air inlet port 51 of 
the hot air generating duct 50 and passing through the first heat 
exchanger 2, the entire amount of the air can be flowed into the hot 
water heater 3, or the entire amount can be bypassed to the bypass 
air passage 54, or only part of air can be flowed into the bypass 
air passage by rotating the air mix damper 55, which is interposed 
between the first heat exchanger 2 and the hot water heater 3 as the 
j second heat exchanger at the downstream, to an optional position in 

I the range shown by the arrows in the drawing. Now, considering the 

case in which the damper 55 is in the intermediate position thereof, 
part of air passing through the first heat exchanger 2 bypasses the 
I hot water heater 3 and goes to the outlet port 52 without being heated, 

! and therefore the heating amount by the hot water heater 3 is reduced 

I as compared with the time when the damper 55 is at the MAX HOT position, 

j In such a state, if the same outlet air temperature as when the damper 

I is in the MAX HOT position is desired to be obtained/ it is necessary 

j to satisfy the condition that the engine cooling water temppr;=it-ure 

. ^, Tw be the.salne "as or higher than Two . "hen this condition is not ^^.tisfied,- 

and thereat pump and the hot water heater are used toge^the^, the 

;\ ~ ' ^ 

, Avi-^t- control is carried out so that the heat pump compensates the amount 

Ks^" ,\ by which the ability of the hot water heater 3 is reduced/ and the 

'iSr outlet port temperature is raised to the set air conditioning 



temperature. Accordingly, a problem is not caused in obtaining desired 
sense of warmth, but a disadvantage of raising the availability of 
the heat cycle is uselessly caused. In fact, when the temperature 
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is so low that aid of a heat pump is needed/ occupants of a vehicle 
generally set the air mix damper 55 to MAX HOT or a position near 
it. 

Figure 3 is a view of a second eit±)odiment which is an improvement 
of the first embodiment shown in Figure 2, and a function of eliminating 
a disadvantage of uneconomical operation when the air mix damper 55 
as described above is set in a position other than MAX HOT is included. 
That is, the circuit setting is performed for a three port 
electromagnetic valve 64 for operating a negative pressure actuator 
63 to displace the air mix damper 55 so that the air mix damper 55 
works in the position of MAX COOL under the condition of To > Two, 

and works in the position of MAX HOT under the condition of To < Tw, 
based on information from an engine cooling water temperature sensor 
59 which is inputted into a control circuit 65. In this case, the 
air mix damper 55 automatically performs a control of existence and 
absence of heat exchange in the hot water heater 3^ and therefore 
the electromagnetic valve 11 becomes unnecessary. When it is 
considered to pass the water to be passed into the hot water heater 
3 to the third heat exchanger 4 to improve the heat pump function 
in the case in which the hot water heater 3 is not worked in the heating 
cycle shown in the above-described Figure 1 , the electromagnetic valve 
11 becomes a useful component. 

In the above-described embodiment, in the state of single use 
of the hot water heat cycle, it may happen that the outlet air temperature 
T3 exceeds the set air conditioning temperature To . It is also possible 
to include a mechanism to save the trouble of fine tuning of a knob 
of the air mix damper 55 manually at each time in this case, and this 
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mechanism functions effectively when only the heat piaiup cycle is used, 
or when the hot water heater and the heat pump are used together. 

Figure 4 is a construction explanatory view showing the 
above-describedmechanism to keep the set air conditioning temperature 
To substantially fixed all the time as a third einbodiment irrespective 
of the operation mode of the apparatus of the present invention, and 
reference numeral 70 denotes an operation lever for the air mix damper 
55, reference numeral 71 denotes a rotating shaft of the lever, reference 
numeral 72 denotes a knob of the lever, an electric contact 73 is 
attached to the lever 7 0, and it slides in contact with a variable 
resistor 74 placed in an arc fc^^a around the rotating shaft of the 
lever. Reference numeral 75 denotes a display panel of the lever 
position. Both terminal portions of the resistor 74 are connected 
to the air temperature sensor 56 and the on-off control circuit 61 
of the magnet cltatch 62, -respectively. 

The variable resistor 74 has the role of changing the set air 
conditioning temperature To optionally^ and as for the relationship 
between the position of the lever 70 to vary the resistor value and 
the set air conditioning temperature, under the outside air temperature 
and the engine cooling water temperature which become references, 
the air mix damper position is set according to a certain lever position, 
and the outlet air temperature obtained when only the hot water heater 
3 is worked is determined as the set air conditioning temperature 
in the set position. 

By additionally providing such a mechanism, the outlet port air 
temperature can be always kept at the set air conditioning temperature 
To even in the case of an apparatus operation mode other than the 
heat pump operation time. However, as the outside air temperature 
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and the engine cooling water temperature are separating from the 
above-described reference values, a deviation occurs between the 
outlet temperature and the set temperature in the case with single 
use of the hot water heat cycle, but the deviation does not become 
a problem in practical use* 

Next, in a fourth embodiment shown in Figure 5, the electromagnetic 
valve 11 for interrupting supply of hot water to the hot water heater 
3 is not opened and closed only based on the variation of the engine 
cooling water temperature, but the method of comparing the air 
temperature T2 at the downstream of the first heat exchanger 2 and 
the engine cooling water temperature Tw, and working the 
electromagnetic valve 11 in the open position when Tw > T2, and working 
it in the closed position when Tw < T2 ±3 adopted. Reference numeral 
67 is a detecting; sensor of the downstream side air temperature T2, 
and reference numeral 66 denotes a control circuit for opening and 
closing the electromagnetic valve 11 based on the information from 
the detecting sensor 67 and the engine cooling water temperature sensor 
59. 

When the heat pump is of such a type as uses the engine cooling 
water as a heat source, and is superior in both immediate heating 
ability at the time of starting the engine and the like and heating 
ability at the time of normal travel to the conventional heating method 
depending on only the engine cooling water temperature, as shown in 
the aforementioned Figure 7, the aforeirientioneu control method does 
not resultantiy differ from the comparison method ot the set air 
conditioning temperature To and the engine cooling water temperature 
Tw in the fij-aL tiiidbcnliirLHnt : — This-i-& because nntl-i the engiTie -cooi-ing 
>7ater temperature Tw reaches the set air conditionina tejQPerature 
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To, the downstream side air temperature T2 of the first heat exchanger 
2 as the refrigerant condenser is higher than Tw, then when T2 and 
To become the same, the magnet clutch 62 for interrupting drive of 
the compressor 1 performs an on-off operation for the first time, 
and T2 is kept at the temperature To, and Tw is higher than T2, 
consequently higher than To. 

On the other hand, if the heat pump is of a type which uses potential 
heat of outside air as a heat source, it is generally inferior to 
the conventional heating method with single use of hot water in heating 
ability at the time of normal operation. However, it is superior in 
the start-up process of the heating function ac the time of starting 
the engine and the like, and in such an apparatus, Tw > T2 holds under 
the condition of T2 being To or less, and from this point in time, 
the fourth embodiment which can use the hot water heater is desirable. 

Figure 6 is an explanatory view of a fifth embodiment of the 
apparatus of the present invention, and the idea of the above-described 
fourth embodiment is realized by borrowing the specific measures of 
the aforementioned second embodiment* 

Reference numeral 63 denotes a negative pressure actuator for 
rotating the air mix damper 55, reference numeral 64 denotes a three 
port electromagnetic valve to switch and supply negative pressure 
or atmospheric pressure to the negative pressure actuator 63, and 
reference numeral 68 denotes an electronic circuit to control the 
three port electromagnetic valve 64 based on the information from 
the engine cooling water temperature sensor 59 and the air temperature 
sensor 67 at the downstream side of the first heat exchanger 2. 

As for the operation, when the engine cooling water temperature 
Tw exceeds the air temperature T2 at the downstream side of the first 
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heat exchanger 2 to be Tw > T2/ the negative pressure actuator 63 
rotates the air mix damper 55 to the direction to release the upstream 
side of the hot water heater 3 via the work of the three port 
electromagnetic valve 64 based on the instruction of the electronic 
circuit 68, and when Tw < T2, it is moved to the closed direction. 
Interrupting means for supply of hot water to the hot water heater 
3 is included in the negative pressure actuator 63 by a known art, 
[Effects of the Invention] 

The heat pump type cooling and heating apparatus for a vehicle 
of the present invention is constructed by combining a so-called 
non-energy consumption type of hot water type heating apparatus which 
uses onlypotential heat of the cooling water for preventing overheating 
of the engine, and an energy consumption type of heat pump type cooling 
and heating apparatus which needs to be given part of the rotational 
force of the engine to rotate the compressor for driving the pump, 
and it is provided with immediate heating ability only when the heating 
ability of the hot water heater type heating apparatus is insufficient, 
for example, immediately after the engine is started, and when it 
is impossible to depend on only this heater which is originally inferior 
in immediate heating ability, or when it is especially cold, and it 
is possible to automatically and intenriittently operate the heat pump 
type cooling and heating apparatus which is disadvantageous in the 
point of energy consumption although it is superior in heating ability 
at normal time to compensate insufficient indoor temperature 
{difference between the set air conditioning temperature and the outlet 
air temperature) , thus making it possible to maintain the desired 
indoor temperature in any circumstances while reducing the consimption 
amount of the heating energy to the minimum. 
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4. Brief Description of the Drawings 

Figure 1 is an operation cycle diagram of an apparatus of the 
present invention; Figure 2 is an explanatory view of a first embodiment 
constituted by a schematic sectional side view of a cooling and heating 
air generating duct and an operation circuit diagram of the apparatus 
ox the present invention; Figure 3 is an explanatory view of a second 
embodiment; Figure 4 is a view of a third embodiment showing a mechanism 
to change the set air conditioning temperature optionally in relation 
with the opening degree of an air mix damper. Figure 5 and Figure 
6 are explanatory views of the fourth embodiment and a fifth embodiment , 
and Figure 7 is an operation cycle diagram of a conventional heat 
pump type cooling and heating apparatus for a vehicle. 

In the drawings 

2 . - • First heat exchanger, 3 , . . Second heat exchanger (hot water 
heater) ^ 11^^ 64 * . . Electromagnetic valves, 50 . , . Hot air generating 
duct, 54 Bypass air passage, 55 Air mix damper, 56, 67 

Air temperature sensor/ 59 . . . Engine cooling water temperature sensor, 
60, 65, 66, 68 . . . Electromagnetic valve control circuit, 61 . . . On-off 
control circuit for magnet clutch 62/ 62 . . . Magnet clutch for driving 
a compressor 



- 18 - 



Figure 1 

1 Compressor 

2 First heat exchanger 

3 Second heat exchanger 

Figure 2 
#1 Closed 
#2 Opened 

Figure 3 

#1 Negative pressure 
#2 Closed 
#3 Opened 



Figure 5 
#1 Opened 
#2 Closed 



Figure 6 

#1 Negative pressure 
#2 Negative pressure 
#3 Atmosphere 
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